The -20 and -217 promoter variants dominate differential angiotensinogen haplotype regulation in angiotensinogen-expressing cells.
A number of naturally occurring polymorphisms exist in the human angiotensinogen locus, some of which have been associated with essential hypertension, preeclampsia, and other medical disorders. However, to date there has been no comprehensive determination of the significance of specific haplotypes in relation to the regulation of angiotensinogen expression. We cloned the promoters extending from -1219 to +125 bp from 11 ethnically diverse individuals to acquire a representative cross-section of known haplotype diversity. Eight nonredundant haplotypes were identified, fused to luciferase, and studied for their effect on transcriptional regulation in human astrocyte, proximal tubule, and hepatocyte cell lines endogenously expressing angiotensinogen and in a mouse adipocyte cell line. The studies were carried out under baseline conditions, in the presence of the angiotensinogen enhancer, and in response to hormonal stimulation by dexamethasone, beta-estradiol, or testosterone. A statistical model was then constructed to assess the significance of individual polymorphisms. The polymorphisms with the greatest effect on transcription in these cell lines were located at -20 and -217. There were modest haplotype-specific effects of the angiotensinogen enhancer and no haplotype-specific effects of beta-estradiol, dexamethasone, or testosterone treatment. We conclude the following: (1) the -20 and -217 polymorphisms have the largest influence on angiotensinogen transcription, (2) other polymorphisms have a much smaller impact on angiotensinogen transcription, and (3) the transcriptional influence of the promoter polymorphisms may act cell specifically. Therefore, our data support a hypothesis that polymorphisms in the angiotensinogen promoter may act cell specifically to differentially regulate the level of angiotensinogen transcription in angiotensin-producing tissues.